There are many noise and vibration phenomena in complicated mechanical and electrical systems. It is very obvious that vibration and vibration-induced noise are not desirable for normal but safe operation of such mechanical and electrical systems. Vibration and vibration-induced noise reduce the efficiency of the complicated mechanical and electrical systems and degrade the safety and comfort of the mechanical and electrical systems. Moreover, vibration-induced noise that is a common source of the environmental nuisance will discomfort people and may damage to the complicated mechanical and electrical devices. Vibration signals will also provide so ample information on the work state of the complicated mechanical and electrical systems that the work state of the complicated mechanical and electrical systems can be diagnosed. Modal, nonlinear dynamics and optimization analysis is very important to control noise and vibration and enhance the safety and the stability of the complicated mechanical and electrical systems. Noise and vibration in the complicated mechanical and electrical systems and its control still represents a serious challenge to academic researchers, industrial engineers, and engine constructors.
